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Motivating example 1
D. melanogaster C. elegans

?

FlyMove (Weigmann et al. 2003) Wormatlas (Altun 2002-2012) 

RNA-seq data



courtesy to 
Yu-Cheng 
T. Yang 
(Tsinghua 
University)
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Tissues 
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Cultured cell lines 
Cervical cancer cell line (HeLa) 

Leukemia cell line (K562) 
Breast cancer cell lines (8 cell lines) 

Liver cancer cell line (HepG2) 
Lymphoblastoid cell line (GM12878) 

Breast non-tumor cell line (MCF10A) 

Mesoderm cell line (HUVEC) 

Motivating example 2

RNA-seq
data



Kundaje et al. “Integrative analysis of 111 reference human epigenomes”. Nature (2015).

Motivating example 3ChIP-seq
data



• Transcriptome Overlap Measure (TROM)

• Epigenome Overlap Measure (EPOM)

How to compare genomic samples ?



Part I
Transcriptome Overlap Measure

(TROM)



D. melanogaster C. elegans

?

Motivating example 1



modENCODE timecourse RNA-Seq data
D. melanogaster
(Labs: Celniker, Graveley)

modENCODE consortium, Science, 2010

C. elegans
(Lab: Waterston)

Gerstein et al, Science, 2010



Question 1
• Within each species, is there a clear mapping 

between its developmental stages in terms of 
gene expression?

• Example: D. melanogaster stages

vs Adult 
Female + 5dEmbryo 0-2h



Quick answer: correlation analysis?

D. melanogaster stages

D
. m

el
an
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as

te
rs

ta
ge

s
Pearson correlation

clear mapping?
NO.



Quick answer: correlation analysis?

D. melanogaster stages

D
. m

el
an

og
as

te
rs

ta
ge

s
Spearman rank correlation

clear mapping?
Better, but still NO.

Why?
House-keeping genes



vsEmbryo 
0-2h

Adult 
Female + 

5d

FPKM > 1 & Z > 1.5

Stage associated genes
Lis-1 Ku80

FPKM:
Trapnell et al. (2010)
Nat Biotechnol 28:511–515
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Stage associated genes



1625 genes 525 genes

vsEmbryo 
0-2h

Adult 
Female + 

5d

FPKM > 1 & Z > 1.5

NOT specific

FPKM:
Trapnell et al. (2010)
Nat Biotechnol 28:511–515

Stage associated genes



Red Blue Green
Circle

Green
Circle

Red
Square

Blue
Square

Specific: 

Associated: 

• Associated genes can be shared by a subset of samples

• # associated genes ≥ # specific genes

“Associated” vs. “Specific”



Within-species stage mapping

stage associated genes



Bonferroni correction

hypergeometric
distribution

Stage/tissue/cell mapping within species (e.g. fly)
(explanation of p-values)

D. melanogaster
stage A

D. melanogaster
stage B

m
stage-associated

genes

FPKM > 1
& Z > 1.5

(Z: normalized FPKM)

N = 15,095
fly genes with 

orthologs in worm

n
stage-associated

genes
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& Z > 1.5

(Z: normalized FPKM)
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common genes
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TROM score = -log10(corrected p-value)



D. melanogaster stage mapping results D.melanogaster vs. C. elegans
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D. melanogaster stages vs. gene classes D.melanogaster vs. C. elegans
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Lott el al (2011) 
PLoS biology 9(2) 

TROM
score



Top enriched GO terms



C. elegans stage mapping results D.melanogaster vs. C. elegans
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Question 2
• Between fly and worm, is there a clear mapping between 

their developmental stages in terms of orthologous gene 
expression?

Orthologs
one-to-one one-to-many many-to-one many-to-many

Common ancester

Speciation

Common ancester

Speciation

Duplication

Common ancester

Speciation

Duplication

Common ancester

Speciation

Duplication

modENCODE orthologs: 
Wu el al (2014) bioRxiv doi: http://dx.doi.org/10.1101/005736.



Orthologs
one-to-one one-to-many many-to-one

Ortholog pairs

many-to-many

Question 2
• Between fly and worm, is there a clear mapping between 

their developmental stages in terms of orthologous gene 
expression?



Between-species stage mapping

stage associated genes



Between-species stage mapping

stage associated genes



Bonferroni correction

hypergeometric
distribution
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Stage/tissue/cell mapping between fly and worm
(explanation of p-values)

TROM score = -log10(corrected p-value)



C. elegans vs. D.melanogaster stage mapping results D.melanogaster vs. C. elegans
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D.melanogaster vs. C. elegans
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Technical aspects of TROM 

• Selection of the Z-score threshold

• Performance as classification scores



Selection of the Z-score threshold

• Objective function

– the number of biological samples, 
– is the TROM matrix based on 

threshold   . 
• and                       .
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Selection of the Z-score threshold



Performance as classification scores

Simulation
based on
D. melanogaster
RNA-seq data



Performance as classification scores

Simulation
based on
C. elegans
RNA-seq data



TROM vs. Pearson correlation
D. melanogaster

vs.



TROM vs. Pearson correlation
C. elegans

vs.



TROM vs. Spearman’s rank correlation
D. melanogaster

vs.



C. elegans

vs.

TROM vs. Spearman’s rank correlation



TROM: a new measure for comparing 
transcriptomes:

• R package available on CRAN 
• Questions can be sent to jli@stat.ucla.edu

mailto:jli@stat.ucla.edu
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Testis_12_2
Testis_1_1
Testis_15_1
Testis_2_1
Testis_1_2
Testis_12_1
Testis_19_1
NPC_7_4
hESC_7_4
NEC_8_1
Kidney_12_2
Kidney_12_1
Kidney_1_2
Ovary_19_1
Placenta_19_1
Placenta_15_1
BCell_6_1
BCell_6_4
BCell_6_3
BCell_6_5
BCell_6_2
Lymphob lastoid_cell_line_18_1
Lymphob lastoid_cell_line_13_1
Spleen_16_1
Lymphob lastoid_cell_line_18_2
Lymphob lastoid_cell_line_17_1
Brain_19_4
Brain_12_1
Brain_12_2
Brain_15_1
Cerebellum_12_2
Brain_3_1
Cerebellum_12_1
Brain_19_5
Brain_19_2
Brain_1_1
Brain_1_2
Brain_19_1
Cerebellum_2_5
Cerebellum_2_4
Cerebellum_2_6
Cerebellum_2_3
Cortex_3_1
Cerebellum_2_1
Cerebellum_2_2
Brain_19_3
Breast_cancer_cell_line_10_7
Breast_cancer_cell_line_10_3
Breast_cancer_cell_line_18_1
Breast_cancer_cell_line_10_5
Breast_cancer_cell_line_14_1
Breast_cancer_cell_line_10_2
Breast_cancer_cell_line_2_4
Breast_cancer_cell_line_2_1
Breast_cancer_cell_line_2_3
Breast_cancer_cell_line_2_2
Leukemia_cell_line_18_1
Leukemia_cell_line_17_1
Leukemia_cell_line_13_1
Cervical_cancer_cell_line_13_1
Cervical_cancer_cell_line_18_1
Cervical_cancer_cell_line_17_1
Breast_cancer_cell_line_10_6
Breast_cancer_cell_line_10_1
Trophob lastlike_16_2
Trophob lastlike_16_1
Mesenchymal_16_2
Mesenchymal_16_1
Mesoder m_20_1
Mesoder m_20_2
Hepatob last_21_1
Mesoder m_cell_line_18_1
Breast_nontumor_cell_line_10_1
Placenta_19_3
Placenta_19_2
Liver_5_11
Liver_5_9
Liver_5_10
Liver_5_12
Liver_12_2
Liver_12_1
Liver_5_2
Liver_5_4
Liver_5_1
Liver_2_1
Liver_5_6
Liver_5_5
Liver_cancer_cell_line_18_1
Liver_cancer_cell_line_13_1
Liver_cancer_cell_line_17_1
Liver_1_1
Liver_1_2
Liver_5_8
Liver_5_7
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CD4Resting_4_4
CD4Resting_4_1
CD4Active_4_4
CD4Resting_4_3
CD4Active_4_1
CD4Active_4_3
CD4Resting_4_6
CD4Active_4_7
CD4Resting_4_7
CD4Resting_4_5
CD4Active_4_5
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NPC_7_1
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Thyroid_1_1
Kidney_1_1
Ovary_1_1
Prostate_1_2
Prostate_1_1
Colon_1_2
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Lung_1_2
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Adrenal_1_1
Adrenal_1_2
Lymphnode_1_1
Lymphnode_1_2
hESC_18_1
hESC_11_1
hESC_8_1
hESC_9_2
hESC_20_2
hESC_20_1
hESC_14_1
hESC_17_1
hESC_16_2
hESC_16_1
Mesendoder m_16_2
Mesendoder m_16_1
iPSC_22_2
hESC_22_1
iPSC_22_6
iPSC_22_4
iPSC_22_1
iPSC_22_5
hESC_9_3
hESC_9_1
Endoder m_20_1
Endoder m_20_2
Ectoder m_20_1
Ectoder m_20_2
NPC_16_2
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Kidney_12_2
Kidney_12_1
Kidney_1_2
Kidney_1_1
Mesoder m_cell_line_18_1
Mesoder m_cell_line_13_1
Placenta_19_2
Placenta_19_3
Placenta_15_1
Placenta_19_1
Testis_15_1
Testis_12_2
Testis_12_1
Testis_1_1
Testis_1_2
Testis_2_1
Lymphnode_1_1
Adrenal_1_1
Adrenal_1_2
Lymphnode_1_2
Spleen_16_1
Lymphnode_2_1
Hear t_2_1
Hear t_12_1
Hear t_12_2
Skeletalm uscle_2_1
Breast_2_1
Adipose_2_1
Lung_3_1
Colon_2_1
Prostate_1_2
Prostate_1_1
Colon_1_1
Colon_1_2
Lung_1_1
Lung_1_2
Breast_1_1
Breast_1_2
Adipose_1_1
Adipose_1_2
Skeletalm uscle_1_2
Skeletalm uscle_1_1
Hear t_1_1
Hear t_1_2
Thyroid_1_2
Thyroid_1_1
Ovary_1_2
Ovary_19_2
Ovary_1_1
Breast_cancer_cell_line_10_6
Breast_cancer_cell_line_10_7
Breast_cancer_cell_line_10_2
Breast_cancer_cell_line_10_1
Breast_cancer_cell_line_18_1
Breast_cancer_cell_line_10_3
Breast_cancer_cell_line_10_5
Breast_cancer_cell_line_14_1
Breast_cancer_cell_line_2_3
Breast_cancer_cell_line_2_4
Breast_cancer_cell_line_2_1
Breast_cancer_cell_line_2_2
Trophob lastlike_16_1
Trophob lastlike_16_2
Hepatob last_21_1
Mesenchymal_16_1
Mesenchymal_16_2
Breast_nontumor_cell_line_10_1
Mesoder m_20_1
Mesoder m_20_2
Breast_cancer_cell_line_10_4
Cervical_cancer_cell_line_18_1
Leukemia_cell_line_18_1
Leukemia_cell_line_13_1
Cervical_cancer_cell_line_13_1
Liver_cancer_cell_line_13_1
Liver_cancer_cell_line_18_1
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Lymphnode_1_1
Lymphnode_1_2
Hear t_1_1
Hear t_1_2
Thyroid_1_2
Thyroid_1_1
Skeletalmuscle_1_2
Skeletalmuscle_1_1
Kidney_1_2
Kidney_1_1
Testis_15_1
Testis_12_2
Testis_12_1
Testis_1_1
Testis_1_2
Testis_2_1
Hear t_2_1
Skeletalmuscle_2_1
Hear t_12_1
Hear t_12_2
Breast_2_1
Adipose_2_1
Colon_2_1
Placenta_19_3
Placenta_19_2
Placenta_15_1
Ovary_19_2
Mesoder m_cell_line_18_1
Breast_nontumor_cell_line_10_1
Mesench ymal_16_1
Mesench ymal_16_2
Trophob lastlike_16_1
Trophob lastlike_16_2
Mesoder m_20_1
Mesoder m_20_2
Liver_5_3
Liver_5_2
Liver_5_1
Liver_5_10
Liver_5_9
Liver_5_4
Liver_5_11
Liver_5_12
Liver_5_7
Liver_5_8
Liver_12_2
Liver_5_6
Liver_5_5
Liver_12_1
Kidney_12_2
Liver_2_1
Liver_1_1
Liver_1_2
Liver_15_1
Liver_cancer_cell_line_13_1
Liver_cancer_cell_line_18_1
Kidney_12_1
Cerebellum_12_2
Brain_19_4
Cerebellum_2_1
Brain_3_1
Cor tex_3_1
Brain_12_1
Brain_12_3
Brain_19_5
Brain_12_2
Brain_19_3
Brain_15_1
Cerebellum_2_4
Cerebellum_2_6
Cerebellum_2_3
Cerebellum_2_2
Cerebellum_12_1
Cerebellum_2_5
Brain_1_1
Brain_1_2
Brain_19_2
Brain_19_1
CD4Active_4_6
CD4Active_4_7
CD4Active_4_4
CD4Active_4_2
CD4Resting_4_2
CD4Resting_4_3
CD4Resting_4_6
CD4Resting_4_1
BCell_6_1
BCell_6_4
BCell_6_2
BCell_6_3
CD4Resting_4_7
CD4Resting_4_4
CD4Active_4_5
CD4Active_4_1
CD4Resting_4_5
BCell_6_5
Lymphob lastoid_cell_line_18_1
Lymphob lastoid_cell_line_18_2
CD4Active_4_3
Leukocyte_1_2
Leukocyte_1_1
Spleen_16_1
Lymphnode_2_1
Lung_3_1
Breast_cancer_cell_line_10_2
Breast_cancer_cell_line_10_7
Breast_cancer_cell_line_10_6
Breast_cancer_cell_line_10_3
Breast_cancer_cell_line_18_1
Breast_cancer_cell_line_10_1
Breast_cancer_cell_line_10_4
Mesoder m_cell_line_13_1
Hepatob last_21_1
Breast_cancer_cell_line_2_1
Breast_cancer_cell_line_2_4
Breast_cancer_cell_line_2_3
Breast_cancer_cell_line_2_2
Endoder m_20_1
Endoder m_20_2
Ectoder m_20_2
Ectoder m_20_1
NPC_16_1
NPC_16_2
hESC_7_1
hESC_20_2
hESC_20_1
hESC_11_1
hESC_8_1
NEC_8_1
hESC_16_1
hESC_16_2
Mesendoder m_16_2
Mesendoder m_16_1
hESC_18_1
iPSC_22_5
iPSC_22_2
iPSC_22_4
hESC_22_1
iPSC_22_6
iPSC_22_3
iPSC_22_1
hESC_17_1
hESC_7_2
hESC_9_2
hESC_9_3
hESC_9_1
hESC_7_3
hESC_14_1
hESC_18_2
NPC_7_4
hESC_7_4
NPC_7_3
NPC_7_2
NPC_7_1
Leukemia_cell_line_17_1
Cervical_cancer_cell_line_17_1
Ovary_19_1
Liver_cancer_cell_line_17_1
Mesoder m_cell_line_17_1
Testis_19_1
Placenta_19_1
Lymphob lastoid_cell_line_17_1
Leukemia_cell_line_18_1
Cervical_cancer_cell_line_18_1
Breast_cancer_cell_line_10_5
Breast_cancer_cell_line_14_1
Leukemia_cell_line_13_1
Cervical_cancer_cell_line_13_1
Lymphob lastoid_cell_line_13_1
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Testis_12_2
Testis_1_1
Testis_15_1
Testis_2_1
Testis_1_2
Testis_12_1
Testis_19_1
NPC_7_4
hESC_7_4
NEC_8_1
Kidney_12_2
Kidney_12_1
Kidney_1_2
Ovary_19_1
Placenta_19_1
Placenta_15_1
BCell_6_1
BCell_6_4
BCell_6_3
BCell_6_5
BCell_6_2
Lymphob lastoid_cell_line_18_1
Lymphob lastoid_cell_line_13_1
Spleen_16_1
Lymphob lastoid_cell_line_18_2
Lymphob lastoid_cell_line_17_1
Brain_19_4
Brain_12_1
Brain_12_2
Brain_15_1
Cerebellum_12_2
Brain_3_1
Cerebellum_12_1
Brain_19_5
Brain_19_2
Brain_1_1
Brain_1_2
Brain_19_1
Cerebellum_2_5
Cerebellum_2_4
Cerebellum_2_6
Cerebellum_2_3
Cortex_3_1
Cerebellum_2_1
Cerebellum_2_2
Brain_19_3
Breast_cancer_cell_line_10_7
Breast_cancer_cell_line_10_3
Breast_cancer_cell_line_18_1
Breast_cancer_cell_line_10_5
Breast_cancer_cell_line_14_1
Breast_cancer_cell_line_10_2
Breast_cancer_cell_line_2_4
Breast_cancer_cell_line_2_1
Breast_cancer_cell_line_2_3
Breast_cancer_cell_line_2_2
Leukemia_cell_line_18_1
Leukemia_cell_line_17_1
Leukemia_cell_line_13_1
Cervical_cancer_cell_line_13_1
Cervical_cancer_cell_line_18_1
Cervical_cancer_cell_line_17_1
Breast_cancer_cell_line_10_6
Breast_cancer_cell_line_10_1
Trophob lastlike_16_2
Trophob lastlike_16_1
Mesenchymal_16_2
Mesenchymal_16_1
Mesoder m_20_1
Mesoder m_20_2
Hepatob last_21_1
Mesoder m_cell_line_18_1
Breast_nontumor_cell_line_10_1
Placenta_19_3
Placenta_19_2
Liver_5_11
Liver_5_9
Liver_5_10
Liver_5_12
Liver_12_2
Liver_12_1
Liver_5_2
Liver_5_4
Liver_5_1
Liver_2_1
Liver_5_6
Liver_5_5
Liver_cancer_cell_line_18_1
Liver_cancer_cell_line_13_1
Liver_cancer_cell_line_17_1
Liver_1_1
Liver_1_2
Liver_5_8
Liver_5_7
Liver_15_1
Liver_5_3
CD4Resting_4_4
CD4Resting_4_1
CD4Active_4_4
CD4Resting_4_3
CD4Active_4_1
CD4Active_4_3
CD4Resting_4_6
CD4Active_4_7
CD4Resting_4_7
CD4Resting_4_5
CD4Active_4_5
Brain_12_3
NPC_7_1
Skeletalmuscle_1_2
Skeletalmuscle_1_1
Leukocyte_1_2
Leukocyte_1_1
Breast_cancer_cell_line_10_4
Mesoder m_cell_line_13_1
Mesoder m_cell_line_17_1
Hear t_1_1
Hear t_1_2
Breast_1_1
Ovary_1_2
Thyroid_1_2
Thyroid_1_1
Kidney_1_1
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Prostate_1_2
Prostate_1_1
Colon_1_2
Colon_1_1
Lung_1_1
Lung_1_2
Breast_1_2
Adipose_1_1
Adipose_1_2
Ovary_19_2
Hear t_2_1
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Hear t_12_1
Skeletalmuscle_2_1
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Adipose_2_1
Lung_3_1
Breast_2_1
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CD4Resting_4_2
Lymphnode_2_1
Adrenal_1_1
Adrenal_1_2
Lymphnode_1_1
Lymphnode_1_2
hESC_18_1
hESC_11_1
hESC_8_1
hESC_9_2
hESC_20_2
hESC_20_1
hESC_14_1
hESC_17_1
hESC_16_2
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Mesendoder m_16_2
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Testis_12_2
Testis_1_1
Testis_15_1
Testis_2_1
Testis_1_2
Testis_12_1
Testis_19_1
NPC_7_4
hESC_7_4
NEC_8_1
Kidney_12_2
Kidney_12_1
Kidney_1_2
Ovary_19_1
Placenta_19_1
Placenta_15_1
BCell_6_1
BCell_6_4
BCell_6_3
BCell_6_5
BCell_6_2
Lymphob lastoid_cell_line_18_1
Lymphob lastoid_cell_line_13_1
Spleen_16_1
Lymphob lastoid_cell_line_18_2
Lymphob lastoid_cell_line_17_1
Brain_19_4
Brain_12_1
Brain_12_2
Brain_15_1
Cerebellum_12_2
Brain_3_1
Cerebellum_12_1
Brain_19_5
Brain_19_2
Brain_1_1
Brain_1_2
Brain_19_1
Cerebellum_2_5
Cerebellum_2_4
Cerebellum_2_6
Cerebellum_2_3
Cortex_3_1
Cerebellum_2_1
Cerebellum_2_2
Brain_19_3
Breast_cancer_cell_line_10_7
Breast_cancer_cell_line_10_3
Breast_cancer_cell_line_18_1
Breast_cancer_cell_line_10_5
Breast_cancer_cell_line_14_1
Breast_cancer_cell_line_10_2
Breast_cancer_cell_line_2_4
Breast_cancer_cell_line_2_1
Breast_cancer_cell_line_2_3
Breast_cancer_cell_line_2_2
Leukemia_cell_line_18_1
Leukemia_cell_line_17_1
Leukemia_cell_line_13_1
Cervical_cancer_cell_line_13_1
Cervical_cancer_cell_line_18_1
Cervical_cancer_cell_line_17_1
Breast_cancer_cell_line_10_6
Breast_cancer_cell_line_10_1
Trophob lastlike_16_2
Trophob lastlike_16_1
Mesenchymal_16_2
Mesenchymal_16_1
Mesoder m_20_1
Mesoder m_20_2
Hepatob last_21_1
Mesoder m_cell_line_18_1
Breast_nontumor_cell_line_10_1
Placenta_19_3
Placenta_19_2
Liver_5_11
Liver_5_9
Liver_5_10
Liver_5_12
Liver_12_2
Liver_12_1
Liver_5_2
Liver_5_4
Liver_5_1
Liver_2_1
Liver_5_6
Liver_5_5
Liver_cancer_cell_line_18_1
Liver_cancer_cell_line_13_1
Liver_cancer_cell_line_17_1
Liver_1_1
Liver_1_2
Liver_5_8
Liver_5_7
Liver_15_1
Liver_5_3
CD4Resting_4_4
CD4Resting_4_1
CD4Active_4_4
CD4Resting_4_3
CD4Active_4_1
CD4Active_4_3
CD4Resting_4_6
CD4Active_4_7
CD4Resting_4_7
CD4Resting_4_5
CD4Active_4_5
Brain_12_3
NPC_7_1
Skeletalmuscle_1_2
Skeletalmuscle_1_1
Leukocyte_1_2
Leukocyte_1_1
Breast_cancer_cell_line_10_4
Mesoder m_cell_line_13_1
Mesoder m_cell_line_17_1
Hear t_1_1
Hear t_1_2
Breast_1_1
Ovary_1_2
Thyroid_1_2
Thyroid_1_1
Kidney_1_1
Ovary_1_1
Prostate_1_2
Prostate_1_1
Colon_1_2
Colon_1_1
Lung_1_1
Lung_1_2
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Adipose_1_1
Adipose_1_2
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Hear t_12_2
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CD4Resting_4_2
Lymphnode_2_1
Adrenal_1_1
Adrenal_1_2
Lymphnode_1_1
Lymphnode_1_2
hESC_18_1
hESC_11_1
hESC_8_1
hESC_9_2
hESC_20_2
hESC_20_1
hESC_14_1
hESC_17_1
hESC_16_2
hESC_16_1
Mesendoder m_16_2
Mesendoder m_16_1
iPSC_22_2
hESC_22_1
iPSC_22_6
iPSC_22_4
iPSC_22_1
iPSC_22_5
hESC_9_3
hESC_9_1
Endoder m_20_1
Endoder m_20_2
Ectoder m_20_1
Ectoder m_20_2
NPC_16_2
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Kidney_12_2
Kidney_12_1
Kidney_1_2
Kidney_1_1
Mesoder m_cell_line_18_1
Mesoder m_cell_line_13_1
Placenta_19_2
Placenta_19_3
Placenta_15_1
Placenta_19_1
Testis_15_1
Testis_12_2
Testis_12_1
Testis_1_1
Testis_1_2
Testis_2_1
Lymphnode_1_1
Adrenal_1_1
Adrenal_1_2
Lymphnode_1_2
Spleen_16_1
Lymphnode_2_1
Hear t_2_1
Hear t_12_1
Hear t_12_2
Skeletalm uscle_2_1
Breast_2_1
Adipose_2_1
Lung_3_1
Colon_2_1
Prostate_1_2
Prostate_1_1
Colon_1_1
Colon_1_2
Lung_1_1
Lung_1_2
Breast_1_1
Breast_1_2
Adipose_1_1
Adipose_1_2
Skeletalm uscle_1_2
Skeletalm uscle_1_1
Hear t_1_1
Hear t_1_2
Thyroid_1_2
Thyroid_1_1
Ovary_1_2
Ovary_19_2
Ovary_1_1
Breast_cancer_cell_line_10_6
Breast_cancer_cell_line_10_7
Breast_cancer_cell_line_10_2
Breast_cancer_cell_line_10_1
Breast_cancer_cell_line_18_1
Breast_cancer_cell_line_10_3
Breast_cancer_cell_line_10_5
Breast_cancer_cell_line_14_1
Breast_cancer_cell_line_2_3
Breast_cancer_cell_line_2_4
Breast_cancer_cell_line_2_1
Breast_cancer_cell_line_2_2
Trophob lastlike_16_1
Trophob lastlike_16_2
Hepatob last_21_1
Mesenchymal_16_1
Mesenchymal_16_2
Breast_nontumor_cell_line_10_1
Mesoder m_20_1
Mesoder m_20_2
Breast_cancer_cell_line_10_4
Cervical_cancer_cell_line_18_1
Leukemia_cell_line_18_1
Leukemia_cell_line_13_1
Cervical_cancer_cell_line_13_1
Liver_cancer_cell_line_13_1
Liver_cancer_cell_line_18_1
NPC_7_1
NPC_7_2
Ovary_19_1
Cervical_cancer_cell_line_17_1
Leukemia_cell_line_17_1
Liver_cancer_cell_line_17_1
Mesoder m_cell_line_17_1
Testis_19_1
BCell_6_2
Lymphoblastoid_cell_line_18_1
Lymphoblastoid_cell_line_18_2
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BCell_6_1
BCell_6_4
BCell_6_3
Lymphoblastoid_cell_line_17_1
CD4Activ e_4_7
CD4Activ e_4_4
CD4Resting_4_4
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CD4Resting_4_7
CD4Activ e_4_6
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CD4Resting_4_2
CD4Activ e_4_1
CD4Resting_4_5
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Leukocyte_1_2
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Part II
Epigenome Overlap Measure

(EPOM)



Kundaje et al. “Integrative analysis of 111 reference human epigenomes”. Nature (2015).

Motivating example 3ChIP-seq
data



Why not correlation analysis?
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Software
https://github.com/ruochenj/EPOM_R
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